Beauty and Charm Physics at
CDF Run II

Mary Bishai
(for the CDF II collaboration)

IV International Symposium on LHC Physics and
Detectors FERMILAB, May 1-3 . 2003

Topics

e b and c production - Run II

e Masses, lifetimes, branching fractions of /¢ hadrons.

e CKM matrix physics at CDF




Jt
L. J

New central tracker
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CDF Trigger on Impact Parameter

[ Require 2 SVT tracks with i p.>50um
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Charm in Run 11

F 26/2002 1.3 1 February 26 2002 B CDF Run 2 PRELIMINARY
eb I_— pb'

D° —> K7v (Oﬁllne) —

Events per 10 MeVic”

CDF Run 2 Preliminary
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Feb’-02 charm signals reconstructed with online SV tracks.

CDF Runll Preliminary L =65 x4 pb'1 CDF Runll Preliminary L =65 x4 pb‘1
o L AM = 145.378 + 0.003 MeV/c2
D - KTt

—Width = 620 +30 KeV/c ~
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Use impact parameter of reconstructed charm mesons Fp(dy) to

distinguish directly produced charm from B — DX, Fg(dy)

CDF Runll Preliminary
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From K, — 7nrm data we find
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Fp(dy) = Gaussian + exp tails.
From B — DX MC :
Fg(dy) = a double exponential.
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CDF Run Il preliminary
D° Meson Differential Cross Section
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CDF Run Il preliminary
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E/T=17—19(ow p;) and E/T = 1.3 — 1.4(high p;)
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i pp » BT+X, Vs=1.8 TeV, |y|<1

When pr >> my, large loga- _ 13 | dashed: pg=pp=po=V(my+p7)
. . . E O solid: po/R < ppbp < Ry ]

rithms of the ratio pr/my arise

in the coefficients of the pertur-

bative expansion. Resummation

CTEQ5M1
2 . my = 4.75 GeV
" dotted: Peterson, S {(b>B)=0.375 1
[ e=0006

of next-to-leading logs merged " b ...

(nb/GeV)

B
T

do/dp

with the QCD NLO wusing a " Theory: FONLL with N=2 fit

retuned fragmentation function g0 Lol .1, ..
9] 10

from more recent eTe” data pr (GeV)

thh NLL applzed Cacciari, Nason hep-ph/0204025 (Run I Data)
E/T = 1.7+ 0.5(theory) + 0.5(expt

Run II: test current theory predictions at p/"" < 5 GeV
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Run II dimuon trigger has been optimized and running stably at

a rate of 12 J/vs / nb~t (In| < 1.0) since Jan. 2002

CDF Run Il Preliminary CDF Run Il Preliminary
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Inverse Muon P, (GeV/c) p+(J3/Yp) GeV/c

L1 p trigger eff. (|n] < 0.6, plat.=98%)  p(J/v) GeV /c
Run II di-muon trigger features:

o lower p; reach: p(p) > 1.5(|n| < 0.6),2.0(0.6 < |n| < 1.0)
— p(JY) =0 GeV/c — TOTAL cross-sections

o Opening angle Ap > 5° (was 15°) — polarization.
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L 299,800 = 800 Events
L Luminosity = 39.7 pb?1
- Width = 24 MeV/c3%

R
2

JI Acceptance

8
Pt(3/¢y) GeV/c

M(pp) Gev/c?

300K J/v from 37 pb~* Detector acceptance

First at a hadron collider I: To-
tal J /v cross-section.:
o(pp — J/vX, | y(J/¢) [<0.6)

xBr(J/¢Y — pp)
= 240 &£ 1(stat)"52(syst) nb

CDF Run Il Preliminary

107 g

J /1 inclusive x-sec
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HVQ production - summary 3

Run II new and improved triggers ! Larger kinematic
coverage of the dimuon triggers, |n| < 1, ps(n) < 1.5 GeV/c
(|n] < 0.6). Track triggers = large SVT b/c yields at
pi(l) < 6GeV/c and py(track) > 2GeV /c. Test theory

predictions in a different kinematic region.

Milestones on the road to HV(Q production: Preliminary
measurements of total inclusive J/¢ and open charm

x-secs. Bxclusive B mesons reconstructed. methods for

seperation of prompt J/¢ and D from bs developed.

Preliminary measurements of b production z-secs underway.
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Masses, Lifetimes, Branching

fractions




SV XII Material calibration 3¢

J /v mass =~ 10% of SVXII material unaccounted for. Need
B-Field correction of ~ 0.1% .

CDF Run 2 Preliminary slope
[MeV/c*[GeVic] 700

width = 61.6 [MeV/]
l G3XIintegrator

Chi2 / ndf = 43.57 / 52

pO =537.3 x 13.26
Pl = 9.457 = 0.001479

w W
e
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Add B scale
S YPNITIY S . 0.009 + 0.065 600

p2 = 0.06157 = 0.001466|

pP3 = 142.3 = 8.834
P4 = 10.02 = 0.00431

PS5 = 0.0733 = 0.006078

S OO - S 0.022 + 0.065 500

(1= = 905.8 = 84.87

p7 = -76.03 = )

0.301 = 0.065 400

m(uw) MeVic’]

. NT
in GEA 1.388 + 0.074
N 200
(O
@a““\ 100

et

+ 4 +
R R FLX LA o

5 10 9.0 ; 10.0 10.5 11.0
pt of J/Y [MeV/c] e mass [GeV]

o

Particle Measured mass PDG 2002 mass
K 497.36 £+ 0.05(stat)  497.672 £ 0.031
DY 1864.25 + 0.06(stat) 1864.6 + 0.5

T(15) 9458 + 1(stat) 9460.37 + 0.21
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B meson masses

Run I By and Ay worlds best. Competitive measurements early.

CDF Run Il Preliminary . CDFRun Il Preliminary « gCDERunll Preliminary

3 140 N(Bu)=828.3 £31.0 > [ N(Bd)=550.9 +30.5
s L L
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B, candidate mass [GeV/c '] B, candidate mass [GeV/c '] B, candidate mass [GeV/c ]

Bt — J/K+ BY — J/yp K0 Bl — J/v¢

Particle Measured mass (GeV/c?) PDG 2002 mass

Bt 5279.32+ 0.68(stat) + 0.94(syst)  5279.0 + 0.5
BY  5280.30 + 0.92(stat) + 0.96(syst)  5279.4 + 0.5
BY 5365.50 &= 1.29(stat) & 0.94(syst)  5369.6 & 2.4

S
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Mass Difference D — D™ W

Measurement of AM (D} — D%) is input to the overall PDG fit
for all the charmed mesons. Predicted by HQET and Lattice
QCD. D, D* — ¢m, ¢ — KK

400 cDoF Run I, 11.6 pb™

First CDF Run II Publi- % B50] Unmied &

Unbinned likelihood fit projected

cation!! = 300! {#
: +

Effect Syst.[MeV /c?] D ; t
fitting 0.14 ; ‘H{#

y
ﬁ Foo
#'tq 0 t .

+ t %w# ## #Mﬁ#*w“ﬁ#

event selection 0.11

1
++
i

t

momentum scale 0.10 ++
Tracker effects 0.06 %{ﬁ.

Calibration procedure 0.03

Total 0.21

ot
1,80 1.85 1.90 195 2.00 205
KKT1t mass [GeV/c ]

m(DE) — m(DF) = 99.41 & 0.38(stat) & 0.21(syst) MeV /c?
m(D¥F) — m(DF) =99.24+ 0.5 MeV/c? -PDG2002
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The ratio E Bsg tests Heavy Quark Expansion theory predictions.

CDF Run Il Preliminary L =70 pb?* CDF RunIIPeImnay
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7(Bs) = 1.26 4 0.20(stat) + 0.02(syst) ps

7(Bs) = 1.34 £+ 0.23(stat) + 0.05(syst) ps - CDF Run I
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CDF Run 2 PRELIMINARY 65pb™
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<

| T T T[0T

No Proton PID

! With Proton PID
{(dE/dx+TOF)

Ll P [l

i
g

= " | -

sy U B i st
=1 - 1 i

PR NS SN T W | PV —— |

2.15 2.2
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Ay — AAX =~ 600 events

CDF Il Preliminary

Lumi 70 pb *

Data at signal region

-~
* Fit to the data

a~

7 Background shape

1000 2000 3000
N, pseudo ct (1L M)

4000

Ta, (Aept X)) = xxx £ 0.13(stat) = 0.07(syst)ps
A, (Al X) = 1.32 £ 0.15(stat) £ 0.07(syst) ps - CDF Run I
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Decays of D' to CP eigenstates KK~ and n"n~ = D" mizing
and CP violation. Use the s from D** — DzF to tag flavor.

CDF Runll Preliminary L =65 *4 pb’l 300CDF Runll Preliminary L =65 +4 pb’1 SOOCDF Runll Preliminary L =65 +4 pb'1

[ Uncorr. Mean = 1861.0 + 0.2 MeV/c?
[ Width = 10.2 +0.2 MeV/c?
2503\| =3230 +75 +

F Uncorr. Mean = 1861.40 + 0.04 MeV/c?
F Width = 11.2 +0.4 MeV/c?
F Npe = 78160 +390

FUncorr. Mean = 1861.6 + 0.2 MeV/c?
450 Width = 7.4 0.1 MeV/c]

£ N, = 6720 £140
400

3507D - Dt

300f

Events/0.4 MeV/c?
PR R
N N o))
o o @)
o o o

Events/L1.5 MeV/c?

Events/0.8 MeV/c

200D—>DT[

L D—>TUT
150F 250F
. 200f;
100f 150"

c 100F
s0[ E

50F

L + E
1.83 184 185 186 187 188 189 19 ]982 1.83 184 185 186 187 1.88 189 1.9 :982 1.83 184 185 186 187 188 1.89 1.9

KrtInvariant Mass [GeV/cz] Tut Invariant Mass [GeV/cZ] KK Invariant Mass [GeV/cZ]

OO KT) = 9.38 + 0.18(stat) + 0.10(syst)% CDF Run I

r'(p° - KTK7)/T(D° - Kn) =9.93 4+ 0.14 4+ 0.14% FOCUS2003

MDe ) = 3,686 + 0.076(stat) + 0.036(syst)% CDF Run IT

r(p% - x#tx7)/I(D° - Kn) = 3.534+0.12 + 0.06% FOCUS2003
Aep(D — KK) = 2.0 + 1.7(stat) + 0.6(syst)%
Aep(DP — ) = 3.0 4 1.9(stat) & 0.6(syst)%
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Sensitive to physics beyond the SM (3 x 10~%). SUSY models
with R-Parity violation predict up to 3.5 x 107°

CDF Run Il Preliminary

CDF Run Il Preliminary

W Normalization mode:
1371 = 53 D% .1t 7rT
iNn the mass search window
f L dt = 69pb™*
CMU fiducial

\ AW zong ol

. I .
1.8 1.85 1.95
M, (GeV)

events/MeV

O eventsint

Normalize to D — 7w

CDF Run Il Preliminary

pion misiD fraction

[ ]
i

Br(D° — ptpu~) <24 x 1076
@ 90% C.L.

e Previous limit < 4.1 x 107°

AH\H\\*L\‘W_H\\‘\H\\HH‘HHHH\‘\HHHH

Pion misid rate
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Measured mass MeV /c?
5280.6 4+ 1.7(stat) £+ 1.1(syst)
5279.8 + 1.9(stat) + 1.4(syst)

5360.3 & 3.8(stat) 55 (syst)

m(DE) —m(D*F)  99.41 4 0.38(stat) &= 0.21(syst)

Particle Lifetime
1.26 + 0.20(stat) + 0.02(syst)ps
raxx + 0.13(stat) + 0.07(syst)ps

Branching fraction

<24x107%@90% C.L.
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o Run I
Pssos) = 1/21exp(—t/7) Hadronic trigger
X1 F A(Amyg) cos(Amgt)] LO0 and TOF

Use B, — DY+ nx
—~—

T
45| CDF B! Mixing
- 2000 fully hadronid events
4 11% tagging efficie:ncy

Amplitude

Run I limat : . SM

A(ms) > 58ps_1@ 95% CL | 5 76 10 125 15 175 2:; 225 26 275 30

From B, - ¢l Xv
~~

direction?
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B. hadronic - Run 11

B Al R iy G Aok JEERLT AFRELIINAT Compare B, — D~ m and B,, —
J/WK™T in TTT = trigger eff.
understood. Normalize B, to

By — D nwm, D7 — Knrm. By
v s yield = 40 4+ 10 events - much
ncorr. Mear: 5.271 £ 0.002 GeV

ane: 2022y lower than expected but mostly

o oy b Ly Lo
5.1 5.2 5.3 5.4 55 5.6

Candidate Mass (GeV)

[N
@
o

= P
o © o )
o o o o

N
o

events (10 MeV/bin)
5 B
‘H\‘\H‘\H‘H\‘\H‘HH—T—%—H H\l\H
—

N}
o
c

r w

o
(&)

understood.

65 + 4 pb™ February 26th 2003 CDF Run 2 PRELIMINARY | | 65 + 4 pb™ February 26th 2003 CDF Run 2 PRELIMINARY

-Two Track Trigger Only D, Yield: 40 + 10 events

Uncorr. Mean: 5360 * 5 MeV
Sigma: 20 + 4 MeV

Yield: 311+ 25 events
Uncorr. Mean: 5.275 + 0.001 GeV

B,— J/WK" :
Sigma: 14+ 1 MeV

JW o 11 *
B.— D{m
D, ¢t
b - KK

events (10 MeV/bin)

—_—
—_—
—_—

events (20 MeV/bin)
T[T T[T [T T[T [T [T TSR e T

4\\\‘\\\‘\\\’*—&%—“\\\‘\\\

Il 54 Il Il Il Il 55 Il Il Il Il 56 Il ) Il Il Il ) Il Il Il Il Il Il ' ' 5.6 5.8
Candidate Mass (GeV) Candidate Mass (GeV)
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Direct CPV in b — hh — a,y W

Direct CP wviolation in BY — w7~ Penguin “pollution” need

B — KTK~. Expect 500 B — hh/100pb~'.Goal is to measure
Acp(Bd — 7T+7T—7 K+7T—/BS — KK7 K_W+/ )

L= 65t4p0 7

IS
a
o)

LI B B R B B B R A N |

CDF Run 2 Preliminary

IS
o
o

| QCICQ)

9]
Q
o

B — h*h”
301+£27 signal events |
Mean 5.241+0.004 GeV/c? |
Width 0.041£0.004 GeV/c*

W
o
o

Events per 30 MeV/c?

N
[8)]
o

TCIDF 11
Csimulation

P
I
g

Evenls per 25 WV /'
.

PR TS S N N NSRS NN
T NPT I . . 52 b4 56 58
’  mMass (7T Gew.re? nm Mass (GeV/c?)
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Differences in m — K kinematics seperate K /mK from mrn /KK
decays Particle ID sepemtes mr from KK and 7K from Kr

CDF Runll Preliminary

3500

D _ D TT separation=1.16 o
D° . KTt ~
(Pt > 2 GeV/c)

3000

J,JrHLH

*J*%mmm#b*"”ﬁl*“#i iy ﬁl =200

JJ P f"‘" 3 I‘:- |
s *‘#:t'lﬂ" P Prn:f "H-*E; .‘ 2000

RS YT vt

Number of entries

N, ] 1500

g -

I - 1000
By — T B, > K 1

BY > nK B, —->nxK ] 500

B > 1T K
s all 2 s s 0las sl aoals ol oanaliqasllcanlassaslaas
-1 o8 06 04 02 © 02 04 068 OS8

(1—ps/P2)a; dE/dx [ns]

dE/dX (trky 2)—dE/dX (7)
dE/dX(K)—dE/dX ()

F=GM;, — M(a),on).Pla).G(idy — Eidy,1).G(idy — Fidsy, 1)

N——
MC

Total likelihood function : £ =37, f; - Fi(a, M)

(@]

o H\‘H\\‘H\\‘\H\‘\H\‘\H\‘H

]\47T7T Versus o — ( — %)Ql idl’Q =
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CONCLUSION

b/c Production Key triggers and detector performances well
understood. Preliminary measurements of the direct
open-charm and total inclusive charmonium cross-sections

(systematics limited).

Masses, lifetimes, BRs Worlds best B, mass, lifetime and
worlds largest samples of Ay with ONLY 65pb~—t. Current
best limit on FONC DY — puu decays

CKM matrix physics: Key hadronic signals By, — D7 and

B — hTh™ established. Initial rates with non-optimized

SVT are lower than expected but now mostly understood.
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Backup slides

Detector performance

LHC 2003 Mary Bishai, FNAL Page 26



b

Status of LOO

Clustering is well advanced. Now working on alignement and
understanding resolution. Using L1 and LOO 2 strip clusters to
anchor track and look at residual in SVXII LO - infer that
without final alignment current 2-strip cluster resolution is

~ 11um (design is 8um).

’Residual at LO (best Iadder)‘ FE——— 260

X2/ ndf 4.781/ 17
Constant 35.96 + 2.359
Mean -0.1667 = 0.9086
Sigma 16.42 £ 0.7225

%]
c
o
2
o
IS
<
g
©
a
%)
a
c
)
>
[

L I
40 60
microns
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J' Ldt=1.5pb™

N(@) = 2354 + 325
N(bkg) = 93113

1.02 1.04 1.06 1.08 1.1

M(K",K) (GeV/c?)

Raw ¢ — KTK~

pL(K%)<1.5 GeV/c + PID |

2
N o o
o o) o
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Entries per 1 MeV/c

w
o
o

J' Ldt= 1.5 pb™
At /o <3

N(p) = 1942 + 93
N(bkg) = 4517

1.02 1.04 1.06 1.1

M(K* K) (GeV/c )

¢» — KTK~ + TOF
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By spring (100 pb~!) CDF will have one of the worlds largest

semileptonic B samples from the inclusive Lepton + SVT.

~ 900¢
o =

CDF Run Il Preliminary b decay EXpeCted yield

< g P Y
E 800 ) L=11.5pb
o 700f

Ze00f o - b — ¢+ track 3M

B o
}ESOOE

5o + (> 90% b-purity)

100; | Wrong sign B — KDOX 20K
7 | : | 1.9 ‘ 20
M(KTT) (GeV/cH) (Bj: enhaﬂCed)

b o eoe iR B — (D*tX 10 K
(BY enhanced)
B, —¥¢{D.,X 1 K

Ab — ACBV 1 K

0
@)

ﬂ
o O

- D°
* - K 1Tt

W » 0 O
o (®)

Right sign

Candidates per 0.5 MeV /c 2

Wrong sign

BN
o O

(@)

MK Ttr)-M(K 19 (GeV/c?)
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SV XII = Lots of Material 3¢

r (CTVMFT) after ssdeband subtraction

zero bin at 1460 08/2001 data
— 1030 nb™*

600

t d
PETSESIES ISL outer screen COT

inner
cylinder

— O
o
—
H
-
N
—
w
—
N

IIII|IIII|II5II|IIII|I

space tube

SV X outer screen . W
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 IL"nI | 1 | 1
5 40 45 50

5 10 15 20 25 30 &

C TS

r (cm)

From comparison to GEANT MC, we find we are still missing
~ 10% of the SVXII material in the simulation.
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HV(Q Production Theory
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Two leading order perturbative

Q
< PTOCESSES:

°5(99 — Q1Q1) 500 1_109(777%/7“%)
(99 — Q2Q2) log(s/m3)
)
)

o (
Q 6(qq — Q101
6(qq — Q2Q2
Hadronic states need PDF's: N

PP - QQ , Vs=1.8 TeV

dO- 1 1 L Upper curves: charm and bottom
04 Lower curve top

dydydp? mi [1+ cosh(y — g)J’
X Zaﬁf@ 1) fi(22)
i

" 1-0(mf/5%)

LO HVQ PRODUCTION

do/dpt (ub/bin) DY

< ST IM(ij — QQ)P?

Fragmentation = FS hadrons
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Quarkonia production - Theory 3F

Quarkonia bound states are non-relativistic. NRQCD LO
perturbative expansion is O(a2vY) as in the color singlet model

(CSM) + higher order O(a2v*). Fragmentation processes ox
color octet matrixz element dominate.

CDF Preliminary CDF Preliminary

-

MCS®) = 11.0 = 0.8 x 107% GeV?

[¢]

MPSP) = 3.8 = O.3 x 107% GeV?
E Forcing J/
E and MOSE.2P) = 29.9 x 1077 GeV?
r amplitudes
to have the

E same ratio J/ Y —> s

L Forcing J/v¢ ]
F and y S MOSPIPE) = 10.3 £ 1.1 x 1072 GeV3
L amplitudes

E to have the .

I same ratio L YW —> gt

do,/dP;Br(nb/GeV/c)

do,/dP;¥Br(nb/GeV/c)

—— Sum

¢}

E —— Sum
E Ss(‘e)

2 - 1 ssﬂ)'SP(oﬁ)
10 “k

10 2 ! ! ! ! ! ! . !
o 2 4 6 8 10 12 18 20

14 16
P-(J/ ¢) (GeV  /c)

! ! RS
6 8 10

12 14 16
P‘r(wl) (GeV/c)

Direct J/ production (Run I) ¢’ production (Run I)

At low p;, non-fragmentation diagrams from other octet matrix

elements are important, soft gluon effects cause rates to diverge.
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[ J [ ] #
heory: B Fragmentation functions 3F
Non-perturbative fragmentation functions for B mesons are
extracted from LEP data using 3 different parameterizations.
Applied to LO and NLO QCD with M S factorization. = good

agreement with CDF Run I data on B meson cross-section.
Using the NRQCD factorization scheme: = good agreement

with CDF Run I measurement of J/v cross-section from B.
NN ppememeax < . crmaan

Vs = 1.8TeV

P

——— - CTEQ4M

T T TTT
1 I |
T T T TTIAT
1 IIIIIII|

da/dpy [nb/GeV]
S
T

up: I.O

down: NLO
Standard

— — — - Peterson

do(pp -+ I/y-+X)/dpy-B(¥/¥ - 1'w") [nb/CGev]

Braaten

[ o

10 15 . 12.5
pr [GeV] pr [GeV]

'O_IIIIII|

o ||||||
o]

Binnewies, Kniehl, Kramer hep-ph/9802231 (Run I) hep-ph/9901348 (Run I)
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b Production - Run 11

Transverse momentum of parent b-hadron and J/

FTTTEETT CDF Run 2 Preliminary

w

Signal Region Events

=
o

Total Fit

= N
(6] o
T T T T
N

J/Y Contribution

Background Contribution

Candidates / 12.5 pm
H
o

[
o
T IIIII|

pt(b-hadron) GeV/c
(IR
o

| 1 L 1 | 1 1 1 1

5 10 15 . . . 0.1
pt(J/Y) GeV/c

Run II: py(J /1) ~ 1.5GeV = p,(B) ~ 0! Extract inclusive

b-hadron cross-section from b — J/¢X using long b lifetime
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Ay and heavy baryon lifetimes 3

The dominant source of lifetime differences between b-flavored
hadrons are weak interactions between the b-quark and the light
valence quark of the order 1672 (A /my)? = O(5 — 10%) in
HQET expansions where A = My, —my. The lifetime
difference of b-hadrons therefore tests HQE'T expansions at the
third order.

Expect % ~ 0.9 but measure % = 0.78 £ 0.05.

Will new NLO QCD calculations explain the difference between
theory and expt.”
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CKM physics
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primary

lepton (e or W)
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NRight tags — Nwrong tags

NRight tags -+ Nwrong tags
observed  __ true

A% — DA

tag ef ficiency

Dilution

trueasymmetry
oEs

=
T

o

B O r  NYgus

ct (cm)

Sm(Zﬁ) — O 91+8 o
Tag RUNIeD? RUNIIeD? °° 7

JetQ 3.0% 3.0% ég
ST 1.7% 1.7% 20
SST(m,K)  (1.4%.,1.0%)  (1.9%,4.2%) ° o=F\ \an 2 com go
0S(K) : 24% | swema—1"
Total (By)  6.1% 0.0%

35
30
25

5 0 x, Limit

40
-0
(0] 500 1000 1500 2000

Integrated Luminosity (pb~?!)
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Measuring sin vy

[ o prr(t) = Ae™* [l = Reoswgt /1 — R?sin(z,t) sin(d + )]

350
300
250
200
150
100
50
0

Events / 10 MeV/c’

4.9

LHC 2003

|
B? — DF K* expected yield

| and backgrounds:
Al Dl D

55 56 5.7 2:3.8
Ds K mass [GeV/c™]

T T T T T T T

S/B

FEzpected error on sin(d + )
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B(B) — I*X, D*¥I*v, I +

Unmixed(t) — Mixed ()
Unmixed(t) — Mixed(t)

cos(  Amg 1)
——
Mheavy_Mlight

A(t)

b

>~ O

e Pmix e 'Pmix

= sin(20) sin(Amygt)

LHC 2003 Mary Bishai, FNAL Page 41



(a) Lifetime difference between  (b) Mixing in wrong sign

CP and non-CP final states hadronic decays = oscillations.

o —DCS . K-

_/'
Do

Expectation for 100 pb~*. Belle/BaBar yield = 1M /1000~

Mode Yield
DY — K—nt IM
DY - KTK~
DY — grp~

DY — K+t7x— (DCS)
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Measures weak phase of Vis which 1s
very small in SM. Evidence for anoma-
lous CP phases if asymmetry is ob-
served. B, — D_ 7™ is ~ (50 : 50) C'P
even and odd, B, — J/1¢¢ is mixed, |
Bs — DID; is C'P even.

CDF Run Il Preliminary

E_CDF Run Il preliminaryl

0]
!
<
<
S

80 | )
70 |
60 |
50 F | .

40 Gl
30 |
20 |
10 [
0 = s |

1.80 1.85 1.90 1.95 2.00 2.05 : ———
KKT1t mass [GeV] candidate mass, GeV/c >

55+9 signal
candidates
Fit prob: 70%

D", D, - @1, - KK

Num. events / 5 MeV
candidates per 10 MeV/c °

Feb '02, Luminosity 1.05 pb ™
1 l 1 l 1 l 1
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